This Section presents proof outlines of the Lemma 1 and the Theorem 1 in the main 2 text.
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Lemma 1 Let L be the set of local groups from a file F (i.e., 4 L=CreateLocalGroups(F )), G be the set of global groups from a dictionary D, and 5 B = L ∪ G. LetD = U pdateDictionary(D, L) be the output dictionary from the 6 UdpdateDictionary algorithm. Given B, a set of accession numbers from those in B, and 7 A = {E ∈ B such that B ∩ E = E}, B is a global group inD if and only if A is 8 non-empty and connected, and B ∩ E = ∅, ∀E ∈ B \ A.
9
Outline of Proof Lemma 1 10 =⇒) If B is a global group inD, by step 9 in Algorithm 3 in the main text, B resulted 11 from updating a local group b in B, and B can be written as the union of all sets in B 12 connected with b (including b). Thus, by construction, these sets are included in B and 13 form a non-empty and connected set A. Moreover, if B overlaps a set C not in A, then 14 C is connected with b (by B), which is a contradiction.
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⇐=) As A is non-empty and connected, then there exists a local group b ∈ A, which, 16 updated by UpdateDictionary, became a global groupB inD. It is sufficient to prove 17 thatB = B. By construction,B can be written as the union of all sets in B connected 18 with b (including b). As b is included B, any set E in B connected with b must also be 19 connected with B. Moreover, as sets overlapping with B must be included in B, E ∈ A, 20 implying thatB ⊆ B. Moreover, all sets in A are connected and thus connected with b. 21 As B can be written as the union of all sets in A, then B ⊆B. This proves that B =B 22 is a global group inD. non-empty and connected, and B ∩ E = ∅, ∀E ∈ L nF iles \ A. 
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B ∩ E = ∅, or there exist at least G 1 and 
